We have utilized Solar Backscatter Ultraviolet (SBUV) instrument measurements of 12 atmospheric radiance to create a 40-year record of polar mesospheric cloud (PMC) behavior. 13 While this series of measurements is nearing its end, we show in this paper that Ozone Mapping 14 and Profiling Suite (OMPS) Nadir Profiler (NP) instruments can be added to the merged SBUV 15 PMC data record. Regression analysis of this extended record shows smaller trends in PMC ice 16 water content (IWC) since approximately 1998, consistent with previous work. Current trends 17 are significant at the 95% confidence level in the Northern Hemisphere, but not in the Southern
to this data set have been published by DeLand et al. (2006) , DeLand et al. (2007) , Shettle et al. residual (difference between observation and background fit) for the same date. Note that an 155 arbitrary PMC would be expected to have a stronger signal in albedo at lower scattering angles 156 (= higher SZA) due to the forward scattering peak of the small ice particles (DeLand et al., 2011;  measurements are spaced closely enough in time that the background fit can be calculated 166 separately for each orbit, thus eliminating the effects of longitudinal variations in ozone.
167 DeLand et al. (2010) used this approach with Aura OMI data, which have a 13 km along-track 168 sampling. Even with these data, though, non-PMC samples at low latitude still fluctuate by 169 ±3x10 -6 sr -1 around the background fit (see their Figure 5 ). The minimum PMC detection 170 threshold for nadir-only measurements is thus higher than the level available to an instrument 171 such as CIPS that incorporates multiple viewing angles, and the accompanying phase function 172 information, to separate clouds from background samples. anomalous, and does not appear in IWC results for the same season (Figure 5(b) ). We believe 210 that the S-NPP OMPS result is the outlier in this case. We are satisfied that S-NPP OMPS NP 211 data can be added to the SBUV PMC data set to continue the long-term record in a consistent 212 manner. Table 1 . based on their analysis of the number of selected (as PMC) and non-selected SBUV samples 252 above a constant albedo threshold (5x10 -6 sr -1 at 252 nm). This approach is not correct at low 253 scattering angle (high SZA), since our actual threshold for the V3 product that they consider is 254 determined by the SZA-dependent function shown in Figure 2 . We have examined the seasonal 255 variation of our background fit at fixed SZA values. We find no evidence for background error 256 at 65°-70° latitude, but a possible high bias during the core of the PMC season of ~2-3x10 -6 sr -1 257 at 75°-81° latitude. It is difficult to determine whether this result represents faint PMCs that are "embedded" in the background data and not currently identified (thus representing a bias), or 259 whether it indicates increased stratospheric ozone variability for this latitude and time of year.
261
The nadir viewing geometry of SBUV and OMPS means that only bright PMCs, composed of 262 relatively large ice particles, will be detected above the Rayleigh scattering background. Our 263 SBUV PMC detection algorithm does not yield particle size, but estimates can be made based on 264 other methods. Bailey et al. (2015) state that CIPS detects almost 100% of PMCs with a mean 265 particle radius greater than 30 nm, based on a nominal brightness of 2x10 -6 sr -1 and a 90° scattering angles greater than 90°, which will give a lower PMC brightness for a given particle We define the duration of the PMC season for our trend analysis as DSS = [-20,+55] to fully 340 capture interannual variations (DeLand and Thomas, 2015) . We have also examined the impact 341 of limiting our season to a "core" range of DSS = [+10,+40] to correspond to July in NH summer 342 and January in SH summer, as used in other studies. determined for this paper relative to DeLand and Thomas (2015) are smaller than ±0.01.
359
Performing the trend analysis with no merging adjustments does not change the results for 360 exceeding the 95% confidence level in any latitude band, similar to the core season analysis Multiple regression fit parameters for SBUV merged seasonal average IWC data, using the form Lyman alpha flux range of 2.6x10 11 photons cm -2 sec -1 nm -1 . Bold values exceed 95% 715 significance of regression fit coefficient.
